Background. At the present time the development of technologies for construction of unmanned aerial vehicles (UAVs) are used for the solution of a wide range of tasks, such as: emergency rescue operations, autonomous observation and monitoring of industrial processes and environment (fauna monitoring), etc. On the other hand, their availability and massive use for a wide range of problems has led to the emergence of a new class of threats: application in terrorist purposes, photographing of secret objects, receiving unauthorized access to information in WLAN networks, invasion on the forbidden territory, etc. This leads to the need to develop security systems that solve the problem of detection, positioning and movement parameters of the UAV.
Introduction
At the present time the development of technologies for construction of unmanned aerial vehicles (UAVs) are used for the solution of a wide range of tasks, such as: emergency rescue operations, autonomous observation and monitoring of industrial processes and environment (fauna monitoring), etc. On the other hand, their availability and massive use for a wide range of problems has led to the emergence of a new class of threats [1] [2] [3] : application in terrorist purposes, photographing of secret objects, receiving unauthorized access to information in WLAN networks, invasion on the forbidden territory, etc. This leads to the need to develop security systems that solve the problem of detection, positioning and movement parameters of the UAV.
When an UAVs emits, its location can be determined by wireless sensor networks (WSN) [4, 5] with use of methods of a passive location. In this case the time difference of arrival method (TDOA) is generally used, in which the differences of times of reception of signals received by various sensors and the reference sensor WSN are used. Also the received-signal strength (RSS) [8] method is used, in which the measured values of power of the accepted signal are used. These methods have an essential advantage in simplicity of implementation and finds broad practical application [9, 10] . To improve the accuracy of estimation of parameters of the UAV movement can be achieved by complex processing of data obtained based on the TDOA and RSS methods.
Problem definition
The movement UAV in rectangular system of coordinates can be described by a stochastic dynamic system in the form [11] :
where ( ) u k -the state vector including parameters of the UAV movement for axes of rectangular system of coordinates; F , G -the matrixes describing of movement; ( ) k ω -the uncorrelated sequence of Gaussian vectors with a single correlation matrix.
For definition of UAV location the wireless sensor network has to consist not less than of four sensors. When using TDOA method, differences of signals reception times between sensors 1, l L = and the basic sensor with coordinates of 0 0 0, 0
During propagation of a signal from the UAV to sensors of network, its coordinate don't change. Therefore, it is assumed that the measurements of the differences of distances between the sensors and the reference sensor are received in the k-th moment of time, as which the moment of a signal receipt to the reference sensor with coordinates of 0 0 , x y is used. In this case observation equation that describes the process of measuring the coordinates of UAV by sensor network has the form ( ) ( ( )) ( ), 1, d ∆ . When using RSS method, dependence of the received signal power from the distance between the sensor and the UAV is taken into account. Broad application is found by the model of direct distribution of a signal which considers only its attenuation [8] . In this case observation equation that describes the process of measuring the coordinates of UAV by sensor network has the form ( ) ( ( )) ( ), 1,
where ( ) l p k -the measured l-th sensor signal power of the UAV in the k-th moment of time,
-uncorrelated Gaussian measurement error of a received signal by the l-th sensor with zero mathematical expectation and dispersion To improve the accuracy of estimation of parameters of the UAV movement can be achieved by complex processing of data obtained based on the TDOA and RSS methods - Fig. 1 . Thus, the joint vector of measurements has the form ( ) ( ( ), ( ))
. On the basis of the model of the UAV movement (1) and the observation equations for sensor network (2, 4) it is necessary to synthesize algorithms the filtration of parameters of the UAV movement at complex use of data sensor networks, obtained based on the TDOA and RSS methods.
Development
Using the model (1, 2, 4), the recurrent algorithm of estimation of the state vector ( ) u k can be obtained based on extended Kalman filter [11, 12] and is described by the equations
;
where 
The block diagram of filter is shown in Fig. 2 . Fig. 2 . The block diagram of the filter when at complex TDOA and RSS measurements
The estimation ˆ( ) u k on each step of k is calculated by means of serial processing of the input data arriving from measuring devices. The advantage of this method is an opportunity to organize processing with limited computing resources.
Analysis of efficiency of an algorithm
Efficiency analysis of a developed algorithm for estimating the parameters of the target movement (6)…(13) is carried out by means of statistical modeling. The structure of the sensor network shown in Fig. 3 . It consists of nine sensors for definition of UAV location with coordinates: S0 ( 0 ; 0 ), S1 ( 0 ;100), S2 (100 2 ;100 2 ), S3 (100; 0 ), S4 (100 2 ; 100 2 − ), S5 ( 0 ; 100 − ), S6 ( 100 2 − ; 100 2 − ), S7 ( 100 − ; 0 ), S8 ( 100 2 − ;100 2 ).
For the description of the UAV movement, the model has used movement with the maneuver.
The state vector ( ) ( ( ), ( ), ( ), ( ), 
a -RMS of random fluctuations of speed change of acceleration of the UAV. When modeling relied:
For descriptive reasons of the algorithm works the test trajectory of the UAV movement (Fig. 3) has been created. The trajectory consists of five sections: first 1<k<42 -uniform motion, second 43<k<45 -maneuver, third 46<k<84 -uniform motion, fourth 85<k<114 -hanging, fifth 115<k<130 -uniform motion. Error RMS of measurement when using 
Conclusions
The algorithm (6-13) filtration of parameters of the UAV movement synthesized on the basis of a mathematical apparatus of the expanded Kalman filter is recurrent and implements a sequential procedure for combining data obtained on the basis of the TDOA and RSS methods. The developed algorithm takes into account the dispersion of power measurement errors, received signals by sensors of the sensor network and determines the estimate of the unknown error of measuring the arrival time signal of the reference sensor.
As appears from results of modeling, complex use of data allows reducing RMS errors of the position estimation of the UAV more, than by 3 times, in comparison with independent processing on the basis of the data obtained by the TDOA and RSS methods.
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Ɏɿɥɶɬɪɚɰɿɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɚɧɢɯ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ, ɨɬɪɢɦɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɿɜ TDOA ɿ RSS ɉɪɨɛɥɟɦɚɬɢɤɚ. ȼ ɞɚɧɢɣ ɱɚɫ ɛɟɡɩɿɥɨɬɧɿ ɥɿɬɚɥɶɧɿ ɚɩɚɪɚɬɢ (ȻɉɅȺ), ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɲɢɪɨɤɨɝɨ ɤɨɥɚ ɡɚɜɞɚɧɶ, ɬɚɤɢɯ ɹɤ: ɚɜɚɪɿɣɧɨ-ɪɹɬɭɜɚɥɶɧɿ ɨɩɟɪɚɰɿʀ, ɚɜɬɨɧɨɦɧɟ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɿ ɦɨɧɿɬɨɪɢɧɝ ɩɪɨɦɢɫɥɨɜɢɯ ɩɪɨɰɟɫɿɜ ɿ ɧɚɜɤɨ-ɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ (ɦɨɧɿɬɨɪɢɧɝ ɬɜɚɪɢɧɧɨɝɨ ɫɜɿɬɭ) ɿ ɿɧ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ʀɯ ɞɨɫɬɭɩɧɿɫɬɶ ɿ ɦɚɫɨɜɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɢɜɟɥɨ ɞɨ ɩɨɹɜɢ ɧɨɜɨɝɨ ɤɥɚɫɭ ɡɚɝɪɨɡ: ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ ɬɟɪɨɪɢɫɬɢɱɧɢɯ ɰɿɥɹɯ, ɮɨɬɨɡɣɨɦɤɚ ɡɚɫɟɤɪɟɱɟɧɢɯ ɨɛ'ɽɤɬɿɜ, ɨɬɪɢɦɚɧɧɹ ɧɟ-ɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ ɞɨɫɬɭɩɭ ɞɨ ɿɧɮɨɪɦɚɰɿʀ ɜ ɦɟɪɟɠɚɯ WLAN, ɜɬɨɪɝɧɟɧɧɹ ɧɚ ɡɚɛɨɪɨɧɟɧɭ ɬɟɪɢɬɨɪɿɸ ɿ ɿɧ. ɐɟ ɩɪɢɡɜɨɞɢɬɶ ɧɟɨɛɯɿɞɧɨɫɬɿ ɪɨɡɪɨɛɤɢ ɫɢɫɬɟɦ, ɹɤɿ ɜɢɪɿɲɭɸɬɶ ɡɚɜɞɚɧɧɹ ɜɢɹɜɥɟɧɧɹ, ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɿ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ȻɉɅȺ.
Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɶ. ɋɢɧɬɟɡɭɜɚɬɢ ɚɥɝɨɪɢɬɦ ɮɿɥɶɬɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɿɣ ɨɛɪɨɛɰɿ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɿɜ TDOA ɿ RSS.
Ɇɟɬɨɞɢɤɚ ɪɟɚɥɿɡɚɰɿʀ. ɋɢɧɬɟɡ ɚɥɝɨɪɢɬɦɭ ɮɿɥɶɬɪɚɰɿʀ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɿɣ ɨɛɪɨɛɰɿ ɞɚɧɢɯ, ɨɬɪɢ-ɦɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɿɜ TDOA ɿ RSS ɜɢɤɨɧɚɧɢɣ ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ɪɨɡɲɢɪɟɧɨɝɨ ɮɿɥɶɬɪɚ Ʉɚɥɦɚɧɚ. Ⱥɧɚɥɿɡ ɨɬɪɢɦɚɧɨɝɨ ɚɥɝɨɪɢɬɦɭ ɩɪɨɜɟɞɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. Ⱦɥɹ ɨɩɢɫɭ ɪɭɯɭ ȻɉɅȺ ɛɭɥɚ ɫɮɨɪɦɨɜɚɧɚ ɬɟɫɬɨɜɚ ɬɪɚɽɤɬɨɪɿɹ ɪɭɯɭ. ɋɄɈ ɩɨɦɢɥɨɤ ɜɢɦɿɪɸɜɚɧɶ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɟɬɨɞɿɜ TDOA ɿ RSS 2.4
ɜɿɞɩɨɜɿɞɧɨ. Ɍɟɦɩ ɧɚɞɯɨɞɠɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ Ɍ = 1ɫ. ȼɢɩɪɨɛɭɜɚɧɧɹ ɩɪɨɜɨɞɢɥɢɫɹ ɩɨ ɫɬɚ ɪɟɚɥɿɡɚɰɿɹɯ.
Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɤɨɦɩɥɟɤɫɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɚɧɢɯ ɞɨɡɜɨɥɹɽ ɡɦɟɧɲɢ-ɬɢ ɋɄɈ ɩɨɦɢɥɤɢ ɜɢɡɧɚɱɟɧɧɹ ɦɿɫɰɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ȻɉɅȺ ɛɿɥɶɲɟ, ɧɿɠ ɜ 3 ɪɚɡɢ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɟɡɚɥɟɠɧɨɸ ɨɛɪɨɛɤɨɸ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɦɟɬɨɞɚɦɢ TDOA ɿ RSS.
ȼɢɫɧɨɜɤɢ. ɋɢɧɬɟɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɚɩɚɪɚɬɭ ɪɨɡɲɢɪɟɧɨɝɨ ɮɿɥɶɬɪɚ Ʉɚɥɦɚɧɚ ɚɥɝɨɪɢɬɦ ɮɿɥɶɬɪɚɰɿʀ ɩɚ-ɪɚɦɟɬɪɿɜ ɪɭɯɭ ȻɉɅȺ ɽ ɪɟɤɭɪɟɧɬɧɢɦ ɿ ɪɟɚɥɿɡɭɽ ɩɨɫɥɿɞɨɜɧɭ ɩɪɨɰɟɞɭɪɭ ɨɛ'ɽɞɧɚɧɧɹ ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɧɚ ɨɫɧɨɜɿ ɦɟɬɨɞɿɜ TDOA ɿ RSS. ɍ ɪɨɡɪɨɛɥɟɧɨɦɭ ɚɥɝɨɪɢɬɦɿ ɜɪɚɯɨɜɭɸɬɶɫɹ ɞɢɫɩɟɪɫɿʀ ɩɨɦɢɥɨɤ ɜɢɦɿɪɸɜɚɧɧɹ ɩɨɬɭɠɧɨɫɬɿ ɩɪɢɣɧɹɬɢɯ ɞɚɬɱɢɤɚɦɢ ɫɟɧɫɨɪɧɨʀ ɦɟɪɟɠɿ ɫɢɝɧɚɥɿɜ ɿ ɜɢɡɧɚɱɚɽɬɶɫɹ ɨɰɿɧɤɚ ɧɟɜɿɞɨɦɨʀ ɩɨɦɢɥɤɢ ɜɢɦɿɪɸɜɚɧɧɹ ɱɚɫɭ ɩɪɢɯɨɞɭ ɫɢɝɧɚɥɭ ɨɩɨɪɧɨɝɨ ɞɚɬɱɢ-ɤɚ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ȻɉɅȺ; TDOA; RSS; ɮɿɥɶɬɪ Ʉɚɥɦɚɧɚ; ɛɟɡɞɪɨɬɨɜɚ ɫɟɧɫɨɪɧɚ ɦɟɪɟɠɚ; ɩɚɪɚɦɟɬɪɢ ɪɭɯɭ.
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Ɏɢɥɶɬɪɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɵɯ ɫɟɧɫɨɪɧɨɣ ɫɟɬɢ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ TDOA ɢ RSS ɉɪɨɛɥɟɦɚɬɢɤɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɟɫɩɢɥɨɬɧɵɟ ɥɟɬɚɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ (ȻɉɅȺ), ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɲɢ-ɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɞɚɱ, ɬɚɤɢɯ ɤɚɤ: ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ, ɚɜɬɨɧɨɦɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɢ ɦɨɧɢɬɨɪɢɧɝ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɦɨɧɢɬɨɪɢɧɝ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ) ɢ ɞɪ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɢɯ ɞɨɫɬɭɩɧɨɫɬɶ ɢ ɦɚɫɫɨɜɨɟ ɢɫ-ɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɜɟɥɨ ɤ ɩɨɹɜɥɟɧɢɸ ɧɨɜɨɝɨ ɤɥɚɫɫɚ ɭɝɪɨɡ: ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ ɰɟɥɹɯ, ɮɨɬɨɫɴɟɦɤɚ ɡɚɫɟɤɪɟɱɟɧ-ɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɨɥɭɱɟɧɢɟ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɟɬɹɯ WLAN, ɜɬɨɪɠɟɧɢɟ ɧɚ ɡɚɩɪɟɳɟɧɧɭɸ ɬɟɪ-ɪɢɬɨɪɢɸ ɢ ɞɪ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ ɪɟɲɚɸɬ ɡɚɞɚɱɢ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȻɉɅȺ.
ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɋɢɧɬɟɡɢɪɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɮɢɥɶɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɣ ɨɛɪɚ-ɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ TDOA ɢ RSS.
Ɇɟɬɨɞɢɤɚ ɪɟɚɥɢɡɚɰɢɢ. ɋɢɧɬɟɡ ɚɥɝɨɪɢɬɦɚ ɮɢɥɶɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȻɉɅȺ ɩɪɢ ɤɨɦɩɥɟɤɫɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ TDOA ɢ RSS ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɚɪɚɬɚ ɪɚɫɲɢɪɟɧɧɨɝɨ ɮɢɥɶɬɪɚ Ʉɚɥɦɚɧɚ. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɪɨɜɟɞɟɧ ɫ ɩɨɦɨɳɶɸ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɞɜɢɠɟɧɢɹ ȻɉɅȺ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɬɟɫɬɨɜɚɹ ɬɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ. ɋɄɈ ɨɲɢɛɨɤ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨ-ɞɨɜ TDOA ɢ RSS Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹ-ɟɬ ɭɦɟɧɶɲɢɬɶ ɋɄɈ ɨɲɢɛɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ȻɉɅȺ ɛɨɥɟɟ, ɱɟɦ ɜ 3 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɨɛɪɚ-ɛɨɬɤɨɣ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɚɦɢ TDOA ɢ RSS.
ȼɵɜɨɞɵ. ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɲɢɪɟɧɧɨɝɨ ɮɢɥɶɬɪɚ Ʉɚɥɦɚɧɚ ɚɥɝɨɪɢɬɦ ɮɢɥɶ-ɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ȻɉɅȺ ɹɜɥɹɟɬɫɹ ɪɟɤɭɪɪɟɧɬɧɵɦ ɢ ɪɟɚɥɢɡɭɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɩɪɨɰɟɞɭɪɭ ɨɛɴɟɞɢɧɟɧɢɹ ɞɚɧ-ɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɜ TDOA ɢ RSS. ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɚɥɝɨɪɢɬɦɟ ɭɱɢɬɵɜɚɸɬɫɹ ɞɢɫɩɟɪɫɢɢ ɨɲɢɛɨɤ ɢɡɦɟɪɟ-ɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦɵɯ ɞɚɬɱɢɤɚɦɢ ɫɟɧɫɨɪɧɨɣ ɫɟɬɢ ɫɢɝɧɚɥɨɜ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɰɟɧɤɚ ɧɟɢɡɜɟɫɬɧɨɣ ɨɲɢɛɤɢ ɢɡɦɟɪɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɢɯɨɞɚ ɫɢɝɧɚɥɚ ɨɩɨɪɧɨɝɨ ɞɚɬɱɢɤɚ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȻɉɅȺ; TDOA; RSS; ɮɢɥɶɬɪ Ʉɚɥɦɚɧɚ; ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɟɧɫɨɪɧɚɹ ɫɟɬɶ; ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ.
